Effects of adriamycin on ionic currents in single cardiac myocytes of the rabbit.
Adriamycin has been widely used as an anticancer drug, but its clinical use is limited by a dose-dependent cardiac toxicity. Proposed mechanisms for the adriamycin-induced cardiomyopathy include increasing the Ca current, inhibiting the Na/Ca exchange and dysfunction of the sarcoplasmic reticulum (SR). Using the whole cell voltage clamp technique in single isolated atrial and ventricular myocytes of the rabbit, we have investigated the effect of adriamycin on various current systems which are related to regulating intracellular Ca concentration: the Ca current, the Na/Ca exchange current and [Ca2+]i-dependent currents (ouabain-induced transient inward current and the inward tail current). Adriamycin, 0.05 mg/ml, increased Ca current (L-type) by 61%. Adriamycin inhibited the inward tail current in a dose-dependent manner between 0.02 and 0.1 mg/ml and when low concentration was used the effect was reversible. Ouabain-induced transient inward current was also suppressed by 0.05 mg/ml adriamycin. Na/Ca exchange current which is partly responsible for inducing [Ca2+]i-dependent currents was, however, not affected by adriamycin, suggesting that the effect adriamycin on [Ca2+]i-dependent currents is due to inhibition of SR function. From these results it is suggested that the increase of Ca current and inhibition of SR function cause adriamycin-induced cardiac toxicity: SR dysfunction not only causes a decrease of myocardial contractility, it can also accelerate the Ca overload process which might originate from the increase of Ca current.